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590-911

N Scale:  1/8" = 1'-0"

PARTIAL PIPE BASEMENT - DEDUCT ALT.
#6 & #7

N Scale:  1/8" = 1'-0"

PARTIAL FIRST FLOOR PLAN - DEDUCT
ALT. #6 & #7

N Scale:  1/8" = 1'-0"

PARTIAL PIPE BASEMENT - DEDUCT ALT.
#6 & #7

N Scale:  1/8" = 1'-0"

PARTIAL FIRST FLOOR PLAN - DEDUCT
ALT. #6 & #7

NOTES:
1 EXISTING TO REMAIN.

2 BOX MOUNTED TRANSFORMER LOCATED ABOVE CEILING TO CONTROL SENSOR OPERATED
FAUCET ON FIXTURE(S) BELOW.  120V - 1PH POWER WILL BE LOCATED IN A WIRING BOX
ABOVE THE CEILING BY THE E.C.  A 0.75" CONDUIT (FOR LOW VOLTAGE WIRING) STUBBED
ABOVE THE CEILING AND EXTENDED DOWN TO AN ELECTRICAL WALL BOX LOCATED BELOW
EACH LAVATORY WILL BE PROVIDED BY THE E.C.  TRANSFORMER AND LOW VOLTAGE WIRING
SHALL BE BY THE P.C.  THE P.C. SHALL COORDINATE ALL WORK WITH THE E.C.

3 TRAP PRIMER, REFER TO DETAIL F/137-P601.

4 EXTEND NEW 2" DCW & 1 DHW SUPPLY RISERS FROM PIPE BASEMENT BELOW TO ABOVE FIRST FLOOR
CEILING TO SERVE RENOVATED AREA AS INDICATED.

5 EXTEND NEW 0.75" DHWR PIPING FROM ABOVE FIRST FLOOR CEILING TO PIPE BASEMENT BELOW.

6 TYPICAL PATIENT LIFT.  COORDINATE PIPING WITH PATIENT LIFT AND ASSOCIATED STRUCTURAL
MEMBERS.

7 EXTEND NEW 2" DCW, 1.25" DHW & 0.75" DHWR SUPPLY RISERS FROM PIPE BASEMENT BELOW TO
ABOVE FIRST FLOOR CEILING TO SERVE RENOVATED AREA AS INDICATED.

8 P.C. SHALL MAKE 0.5" O2, 0.5" MA, & 0.75" MV MEDICAL GAS PIPING CONNECTIONS TO NEW
PREFABRICATED BEDSIDE PATIENT UNIT (PROVIDED BY OTHERS).  REFER TO SHEET 137-P105 FOR
MEDICAL GAS PIPING PLAN.  REFER TO DETAIL 5 ON ARCHITECTURAL SHEET 137-A602 AND
SELECTED MODEL FOR EXACT CONNECTION LOCATIONS, CONDITIONS, AND REQUIREMENTS.
COORDINATE WORK WITH DIVISION 26 CONTRACTOR.

N Scale:  1/8" = 1'-0"

PARTIAL FIRST FLOOR PLAN - DEDUCT
ALT. #6 & #7

N Scale:  1/8" = 1'-0"

PARTIAL PIPE BASEMENT - DEDUCT ALT.
#6 & #7

89
Revisions Date



DUCT THERMOSTAT WITH AVERAGING ELEMENT

DUCT STATIC PRESSURE SENSOR

DUCT HUMIDITY SENSOR

ROOM SENSOR:  TEMPERATURE, HUMIDITY

LENGTH IN DUCT WHEN SPACE PERMITS)

REMOTE BULB THERMOSTAT

ROOM CONTROL:  THERMOSTAT, HUMIDISTAT

DIFFERENTIAL PRESSURE SWITCH

DUCT TEMPERATURE SENSOR WITH AVERAGING ELEMENT

SMOKE DETECTOR (SEE ELECTRICAL SPECIFICATIONS)

DUCT OR PIPE TEMP. SENSOR (SEE NOTE 1 ABOVE)

DUCT OR PIPE THERMOSTAT (NOTE 1:  PROVIDE 12" MIN.

AFTER FILTER

CURRENT SENSING RELAY

AIR FOIL WHEEL (FAN)

AIR HANDLING UNIT

ANALOG INPUT

AIR PRESSURE DROP

ANALOG OUTPUT

AUTOMATIC TEMPERATURE CONTROLS

BACKWARD INCLINED WHEEL (FAN)

AIR FLOW MEASURING DEVICE

ABOVE FINISHED FLOOR

DIFFERENTIAL OR STATIC PRESSURE TRANSMITTER

COOLING COIL

CONVERTOR

CONVECTOR

CLEAN OUT

CEILING GRILLE

CENTRIFUGAL FAN

CEILING DIFFUSER

BOTTOM REGISTER (WALL TYPE)

BOTTOM GRILLE (WALL TYPE)

CEILING REGISTER

COLD WATER (POTABLE)

DIGITAL OUTPUT

DIGITAL INPUT

DIRECT DIGITAL CONTROLS

DRY BULB TEMPERATURE, DEG. F

AUTOMATIC CONTROL DAMPER

EXHAUST FAN

ENGINEERING CONTROL CENTER

DOUBLE WIDTH DOUBLE INLET (FAN)

DOOR UNDERCUT BY GENERAL CONTRACTOR

ITEM. (TO BE USED AS AN AID IN COORDINATING THE
LISTED SIZE OF DUCT, PIPE, DEVICE OR EQUIPMENT
APPROXIMATE ELEVATION FROM FLOOR TO CENTER OF

MANUAL VOLUME DAMPER

U/C

VARIOUS TRADES.)

FIRE DAMPER

BUTTERFLY VALVE

CIRCUIT SETTER

BALL VALVE

COMBINATION BALANCING/SHUT-OFF VALVE

MANUAL AIR VENT

AUTOMATIC FLOW CONTROL VALVE

TEST PLUG (PRESSURE/TEMPERATURE)

SAFETY VALVE OR PRESSURE RELIEF

PRESSURE REDUCING VALVE

STRAIGHT-THRU TWO-POSITION CONTROL VALVE

THREE-WAY MODULATING CONTROL VALVE

STRAIGHT-THRU MODULATING CONTROL VALVE

EX.

EF

EXISTING

DWDI

ECC

DI

DO

DB

DDC

D

Db

DECIBELS

BUILDING NO. WHERE EQUIPMENT IS LOCATED.

EQUIPMENT ABBREVIATION (SUPPLY FAN)

SUPPLY FAN NO.3 IN BUILDING NO.1

DRAWING NUMBER WHERE DRAWN

DRAWING NUMBER WHERE DRAWN

SUPPLY TOP REGISTER OR GRILLE (WALL TYPE)

RETURN DUCT (UP & DOWN)

VANED ELBOW & AIR SPLIT TYPE DUCT TAKE-OFF

EXHAUST OR RETURN TOP REGISTER OR GRILLE,

EXHAUST OR RETURN BOTTOM REGISTER OR GRILLE,

EXHAUST OR RETURN CEILING REGISTER OR GRILLE

SUPPLY DUCT (UP & DOWN)

INCLINED RISE, IN DIRECTION OF AIR FLOW

NEW DUCT - WIDTH X DEPTH

RECTANGULAR ELBOWS WITH VANES EVEN IF
VANED ELBOW (PROVIDE ALL SQUARE OR

INCLINED DROP, IN DIRECTION OF AIR FLOW

ACOUSTICAL DUCT LINING

STANDARD RADIUS ELBOW

R

10/8

FC

D

SYMBOL IS MISSING)

FLEXIBLE CONNECTION

UP

(WALL TYPE)

(WALL TYPE)

DN

UP

1-01

1-SF3

AIR HANDLING UNIT NUMBER

TERMINAL UNIT DESIGNATION

TYPICAL UNIT NO.

DN

SECTION LETTER

DETAIL NUMBER

ECCENTRIC REDUCER

DIRECTION OF FLOW

CAPPED OUTLET

SIDE CONNECTION

EXISTING WORK.

ACCESSORIES (SEE STANDARD DETAIL)
INVERTED BUCKET TRAP SET INCLUDING PIPING

POINT OF CONNECTION BETWEEN NEW AND

RISE OR DROP IN PIPE

BOTTOM CONNECTION, 45 DEG. OR 90 DEG.

TOP CONNECTION, 45 DEG. OR 90 DEG.

REDUCER OR INCREASER

DIRECTION OF PIPE PITCH (DOWN)

THERMOMETER

THERMOSTATIC TRAP

STRAINER

GATE VALVE

PRESSURE GAGE

CHECK VALVE

GLOBE VALVE

PIPING ACCESSORIES (SEE STANDARD DETAIL)
FLOAT AND THERMOSTATIC TRAP SET INCLUDING

GATE VALVE WITH 3/4" HOSE END ADAPTER

EXISTING PIPE TO BE REMOVED

DRAIN LINE

UNION

D

CONV

CW

CR

CO

CG

CF

CD

CC

C

BR

BIW

BG

ATC

AFW

AI

APD

AO

AHU

AFM

AFF

AF

VENT LINE

HEATING HOT WATER RETURN

HEATING HOT WATER SUPPLY

LOW PRESSURE STEAM CONDENSATE RETURN

LOW PRESSURE STEAM (15 PSIG & BELOW)

MEDIUM PRESSURE STEAM CONDENSATE RETURN

MEDIUM PRESSURE STEAM (16 PSIG THRU 59 PSIG)
NUMBER INDICATES STEAM PRESSURE

NUMBER INDICATES STEAM PRESSURE

LPR

V

HWS

HWR

LPS (5)

MPS (30)

MPR

HEATING

SP

S
F

T

H

T

T H

WET BULB TEMPERATURE, DEG. FWb

ALL PIPING AND DUCTS IN FINISHED ROOMS OR SPACES SHALL BE
CONCEALED IN A FURRED CHASE OR ABOVE THE SUSPENDED CEILING.

THE FIRST FIGURE OF DUCT SIZE INDICATES DIMENSION OF FACE
SHOWN OR INDICATED.  DUCT SIZES ARE NET INSIDE DIMENSIONS.

ACCESS PANELS IN NON ACCESSIBLE SUSPENDED CEILINGS ARE REQUIRED
FOR ALL VALVES, TRAPS,  DAMPERS, CLEANOUTS, CONTROLS, ETC.
ACCESS PANELS SHALL BE FURNISHED AND INSTALLED UNDER THE
ARCHITECTURAL SPECIFICATIONS.

TOTAL STATIC PRESSURE NOTED IN THE SCHEDULES INCLUDES DUCT
SYSTEM, TERMINAL UNITS, FILTERS, COILS, ETC.

FOR TYPICAL STEAM, WATER AND REFRIGERANT PIPING CONNECTIONS TO
EQUIPMENT, SEE STANDARD DETAILS AND PIPING SCHEMATICS.

DIFFUSER, REGISTER AND GRILLE SIZES SHOWN ON FLOOR PLANS ARE
NECK SIZES.

WATER PIPE CONNECTIONS TO AIR HEATING AND COOLING COILS SHALL
BE MADE TO PROVIDE COUNTER FLOW BETWEEN WATER AND AIR.

WALL TYPE EXHAUST REGISTERS NOTED AS "BR" ON DRAWINGS ARE TO
BE INSTALLED WITH BOTTOM OF REGISTERS SEVEN INCHES ABOVE
FINISHED FLOOR.

REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT
LOCATION OF CEILING DIFFUSERS, REGISTERS, AND GRILLES.

ALL PRESSURES LISTED ARE GAGE PRESSURE UNLESS OTHERWISE
NOTED.

ALL CUTTING AND PATCHING REQUIRED FOR THE HVAC WORK SHALL BE
INCLUDED. REFINISH ANY SURFACE DISTURBED UNDER THIS WORK TO
MATCH EXISTING.

IN GENERAL, KEEP DUCT AND PIPING MAINS NEXT TO UNDERSIDE OF
STRUCTURE.

ANNULAR SPACE OF ALL PIPE, CONDUIT, DUCT & OTHER SIMILAR
PENETRATIONS OF FIRE RATED ASSEMBLIES SHALL BE FIRESTOPPED.
IN ADDITION, PENETRATIONS THROUGH 0-HOUR RATED WALLS &
FLOORS SHALL BE FIRESTOPPED TO RETARD PASSAGE OF FIRE &
SMOKE.

UPON THE DISCOVERY OF ANY ASBESTOS MATERIAL, STOP WORK
IMMEDIATELY AND REPORT IT TO THE COTR. THE COTR WILL NOTIFY
CONTRACTOR WHEN WORK IS SAFE TO PROCEED.

ANY REMOVED EQUIPMENT SHALL BE TURNED OVER TO THE VA. ITEMS
NOT DESIRED BY THE VA SHALL BE REMOVED FROM THE PREMISES
AND DISPOSED OF PROPERLY BY THE CONTRACTOR.

REFER TO SPECIFICATIONS FOR ADDITIONAL INFORMATION.

THE CONTRACT DRAWINGS ARE NOT INTENDED TO SHOW EVERY
VERTICAL OR HORIZONTAL OFFSET WHICH MAY BE NECESSARY TO
COMPLETE THE SYSTEMS.  COORDINATE WORK IN ADVANCE WITH ALL
OTHER TRADES AND REPORT IMMEDIATELY AND DIFFICULTIES WHICH CAN
BE ANTICIPATED.

FIELD VERIFY EXISTING CONDITIONS, INCLUDING DUCT, PIPE AND
EQUIPMENT SIZES, SERVICES AND LOCATIONS PRIOR TO PERFORMING
WORK.

HEPA FILTERED EXHAUST IS REQUIRED TO MAINTAIN A MINIMUM OF

ALL ABANDONED EXTRANEOUS PIPING, DUCTWORK, SUPPORTS,
CONTROLS, ETC. SHALL BE REMOVED.

WHERE CONTROL DEVICES ARE REMOVED, PNEUMATIC LINES, ELECTRICAL WIRING,
CONDUIT, ETC. SHALL BE REMOVED BACK TO MAIN OR POINT OF ORIGIN AND CAPPED.

WHERE DUCTS OR PIPES ARE REMOVED THRU WALL/FLOOR/ROOF THAT
IS TO REMAIN, PATCH WALL/FLOOR/ROOF OPENING TO MATCH EXISTING
WHERE OPENING IS NOT RE-USED.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

MAXIMUM

OUTSIDE AIR

(16 PSIG THRU 59 PSIG)

PRE-FILTER

PUMPED CONDENSATE

PREHEAT COIL

RELATIVE HUMIDITY

SUPPLY FAN

STEAM HUMIDIFIER

TRANSFER GRILLE

UNIT HEATER

STATIC PRESSURE (INCHES OF WATER)

POWER OPERATED, PARALLEL BLADE DAMPER

POWER OPERATED, OPPOSED BLADE DAMPER

PRESSURE REDUCING VALVE

MEDIUM PRESSURE STEAM SUPPLY

MEDIUM PRESSURE STEAM CONDENSATE RETURN

PRESSURE DROP (FEET OF WATER)

TOP REGISTER (WALL TYPE)

VARIABLE FREQUENCY DRIVE

STATIC PRESSURE SENSOR

DOOR UNDERCUT BY GENERAL CONTRACTOR

SPS

TR

U/C

VFD

UH

V

TG

VALVE

S.P.

SH

SF

Rh

PD

PF

POD

PH

PRV

PPD

MPR

MAX

O.A.

NOM

MIN

PC

MPS

NOMINAL

MINIMUM

HEATING COIL

HORSEPOWER

FIN TUBE RADIATION

MIXING BOX

POUNDS PER HOUR

HIGH PRESSURE STEAM SUPPLY (60 PSIG & ABOVE)

LOW PRESSURE STEAM SUPPLY (15 PSIG & BELOW)

LOW PRESSURE STEAM CONDENSATE RETURN

HIGH PRESSURE STEAM CONDENSATE RETURN

LOCAL TEMPERATURE CONTROL PANEL

HYDRONIC RADIANT CEILING PANEL

HPR

HPS

HRP

LPR

LTCP

LBS/HR

MB

LPS

FLR.

FTR

HC

HP

FLOOR

BLOW UNLESS OTHERWISE NOTED)
CEILING DIFFUSERS (FOUR WAY

CHILLED WATER RETURN

CHILLED WATER SUPPLYCHS

CHR

AIR CONDITIONING

CONTROL CIRCUIT CONN.H1 N

ETCHED CLEAR LACQUERE.C.L.
WHITE BAKED ENAMELW.B.E.

BRAKE HORSEPOWERBHP

BRITISH THERMAL UNITBTU

BRITISH THERMAL UNIT PER HOURBTUH

CUBIC FEET PER MINUTECFM

CLEAN STEAM GENERATORCSG

DEGREEDEG

DIAMETERDIA

DIFFERENTIAL PRESSURE SENSORDPS

ENTERINGENT

F FAHRENHEIT

F&T FLOAT AND THERMOSTATIC

FPM FEET PER MINUTE

FT FEET

GALLONS PER MINUTEGPM

HEADHD

CHILLED WATER RETURNCHR

CHILLED WATER SUPPLYCHS

HEATING HOT WATER RETURNHWR

HEATING HOT WATER SUPPLYHWS

INCHESIN

INCHES WATER COLUMNIN WC

INCHES WATER GAUGEIN WG

LEAVING AIR TEMPERATURELAT

LEAVINGLVG

MBH 1000 BTUH

MERV MINIMUM EFFICIENCY REPORTING VALUE

NC NOISE CRITERIA

REVOLUTIONS PER MINUTERPM

SMOKE DAMPER (SUPPLY)SDS

SMOKE DAMPER (RETURN)SDR

STEAM PRESSURE REDUCING VALVESPRV

VARIABLE AIR VOLUMEVAV

HIGH PRESSURE STEAM CONDENSATE RETURN

HIGH PRESSURE STEAM (60 PSIG AND ABOVE)
NUMBER INDICATES STEAM PRESSURE

HPS (125)

HPR

PIPE UP

PIPE DOWN

IN-LINE CENTRIFUGAL FANICF

T

T

T

T

H

dP

CS

DP SP

2

H4

A

H7

9'-6"

MV MANUAL AIR VENT

EXHAUST DUCT (UP & DOWN)UP DN

PUMPED CONDENSATE RETURNPC

ALL ITEMS THAT REQUIRE ACCESS, SUCH AS FOR OPERATING, CLEANING, SERVICING,
MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND SAFELY ACCESSIBLE BY

23

PERSONS STANDING AT FLOOR LEVEL, OR STANDING ON PERMANENT PLATFORMS,
WITHOUT THE USE OF PORTABLE LADDERS. EXAMPLES OF THESE ITEMS INCLUDE, BUT
ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS AND STRAINER, TRANSMITTERS,
CONTROL DEVICES.

EXPANSION TANK PIPEET

CONDENSATE PUMPCP

CABINET UNIT HEATERCUH

FCU FAN COIL UNIT

EXPANSION TANKET

PUMPP

PROPELLER UNIT HEATERPUH

RETURN FANRF

WATER FILTERWF

24 WHERE ROOFING WORK IS REQUIRED, THE EXISTING ROOFING MEMBRANE AND

INSULATION SHALL BE CUT, REMOVED AND RESTORED AS REQUIRED TO ATTAIN A

25

POWER TYPE ROOF VENTILATORRV

POWER TYPE WALL VENTILATORWV

WHEN NEW SUPPLY AND RETURN AIR DUCTS ARE CONNECTED TO EXISTING
DUCTWORK, CLEAN BOTH NEW AND EXISTING DUCTWORK BY MOPPING AND VACUUM
CLEANING INSIDE AND OUTSIDE BEFORE OPERATION.

COTR

INTEGRAL FACE AND BYPASSIFB

0.01" W.G. NEGATIVE PRESSURE IN CONSTRUCTION AREAS. COORDINATE
WITH GENERAL CONTRACTOR AND COTR.

26 ALL EXISTING DUCTWORK, PIPING, EQUIPMENT, CONTROLS, ETC. SHOWN DASHED

SHALL BE REMOVED. THE MAJORITY OF WORK TO BE REMOVED IS SHOWN. REMOVE
ALL INCIDENTAL ABANDONED DUCTWORK, PIPING, ETC., THAT MAY NOT BE SHOWN
BUT IS ASSOCIATED WITH THE REMOVAL WORK.

27 INCLUDE ALL WORK NECESSARY TO ACCOMMODATE PHASING.  REFER TO

SHEET 137-G002 AND GENERAL REQUIREMENTS SECTION 01 00 00.

28 REFER TO ARCHITECTURAL FIRE-RATED PARTITION PLAN, SHEET 137-G001

FOR LOCATIONS AND FIRE-RATINGS OF NEW AND EXISTING WALL ASSEMBLIES. ALL
PENETRATIONS THROUGH FIRE-RATED ASSEMBLIES SHALL BE PROTECTED AND/OR
FIRE-STOPPED AS REQUIRED TO MAINTAIN FIRE-RATINGS INDICATED. GC SHALL

COORDINATE ALL TRADES TO ENSURE FIRE-RATED PENETRATION REQUIREMENTS

WATERTIGHT CONDITION. THE ROOFING SUB-CONTRACTOR SHALL BE A CERTIFIED
INSTALLER FOR SUCH INSTALLATION TO MAINTAIN THE EXISTING WARRANTY ON THE

ROOF. EXISTING ROOF SYSTEM IS A COLD APPLIED, SBS MODIFIED BITUMEN SYSTEM.

PROPELLER TYPE EXHAUST FANPEF

RETURN AIRR.A.

SUPPLY AIRS.A.

SINGLE WIDTH SINGLE INLET TOP GRILLE (WALL TYPE)SWSI

SPECIFIC GRAVITYSP. GR.

ACCESS DOORAD

GRAVITY HOODGH

FD FLOOR DRAIN

FCW FOWARD CURVED WHEEL

FC FLEXIBLE CONNECTION

FACP FIRE ALARM CONTROL PANEL

ENERGY EFFICIENCY RATIOEER

EXHAUST AIRE.A.

CONTRACTING OFFICERS TECHNICAL REPRESENTATIVE

CENTRIFUGAL OR HELICAL ROTARY SCREW CHILLER UNITCCU

BOTTOM GRILLE (WALL TYPE)BG

AIR SEPARATORAS

ANGLE GLOBE VALVE

PIPE GUIDE

PIPE ANCHOR

ORIFICE UNION

MAKE-UP WATER

STAINLESS STEEL DUCT

MU

COMBINATION AXIAL/BACKWARD CURVED WHEELA/BCW

UTILITY SET FANUSF

AND DETAILS ARE MET.

T

GENERAL

DOMESTIC COLD WATERW

FLOW METERM

PIPE MOUNTED DDC TEMPERATURE SENSOR

29 REFER TO DETAIL ON SHEET 137-A603 FOR INFORMATION REGARDING CORE DRILLING
THROUGH EXISTING BUILDING FLOOR SLABS.

30 REQUIRED SHUT-DOWNS OF THE SMOKE DETECTION SYSTEM AND FIRE SUPPRESSION

SPRINKLER SYSTEM SHALL NOT OCCUR CONCURRENTLY AND SHALL COMPLY WITH THE
JOINT COMMISSION ON ACCREDITATION OF HEALTHCARE ORGANIZATIONS (JCAHO) INTERIM
LIFE SAFTEY MEASURES (ILSM). COORDINATION BETWEEN COTR AND ALL TRADES SHALL BE
REQUIRED BEFORE ANY SCHEDULED SHUT-DOWN OF THE SMOKE DETECTION SYSTEM
OR FIRE SUPPRESSION SPRINKLER SYSTEM.

ABBREVIATIONSCONTROLSPIPING SYMBOLSDRAWING SYMBOLS
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137C-HWP2

137C-HWP1&P2

137C-HWAS1

HWS 4"

4"

4"

H
W

S
4"

4"

HWS

8' - 2"

1" ET
18

4"

3

3

137C-CPF1

137C-HWF1

137C-HWET1

137C-HWP1&P2

137C-HWC1

137C-HWC2

137C-HWAS1

137C-HWP2

CHS

HWS

CHR

CHS

CHR

HWS

HWS

CHR
CHS

CHS

137C-CWAS1

HWS

HWS

CHS
CHR

HWS HWS

CHR

3"

8"

8"

4"

4"

3"

3"

4"

2.5"

2.5"

4"

CHR

4" 4"
4"

9' - 10"

10' - 4"

10' - 4"

9' - 10"9' - 10"

9' - 10"

8' - 8"

ET

137C-CHP1

137C-CHP2

EXISTING VARIABLE SPEED
WATER CHILLER

EXISTING CONSTANT SPEED
WATER CHILLER

HWS

4"9' - 10"

137C-CWET1
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 1/2" = 1'-0"
1

PENTHOUSE PUMPS

2
PENTHOUSE 3D

 1/2" = 1'-0"
3

PENTHOUSE SECTION 2

 1/2" = 1'-0"
4

PENTHOUSE SECTION 3
 1/2" = 1'-0"

5
PENTHOUSE SECTION 4

GENERAL NOTES
A REFER TO SHEET 137-M001 FOR LEGEND, ABBREVIATIONS, AND

ADDITIONAL GENERAL NOTES.

B REFER TO STEAM AND HOT WATER SYSTEM SCHEMATICS ON
SHEET 137-M603 FOR EQUIPMENT PIPING, PIPE SIZES, VALVING
AND ACCESSORIES.

C ALL WORK SHOWN IN LIGHT LINEWEIGHT ON THIS SHEET IS
EXISTING TO REMAIN.

D REFER TO SHEET 137-M401 FOR PENTHOUSE FLOOR PLANS.

NOTES

1 PROVIDE SADDLE SUPPORTS AND ANGLE FRAME AND SUPPORT HEAT
EXCHANGER OFF FLOOR.

2 F & T TRAP ASSEMBLY.  REFER TO DETAIL ON SHEET 137-M504 AND
STEAM SYSTEM SCHEMATIC ON SHEET 137-M603.

3 PROVIDE AN ANGLE FRAME TO SUPPORT PUMP AND PIPING OFF
FLOOR. PUMPS SHALL BE STACKED VERTICALLY. REFER TO HOT
WATER SYSTEM SCHEMATIC ON SHEET 137-M603.

4 MAINTAIN CLEAR AREA FOR CONVERTER TUBE PULL SPACE.

5 NEW DDC CONTROL PANEL. REFER TO SPECIFICATION SECTION 23 09 23
AND SHEET 137-M702 FOR SPECIFIC REQUIREMENTS.

6 REFER TO PUMP DETAIL ON SHEET 137-M503 FOR PUMP VALVING AND
ACCESSORIES.

7 EMERGENCY BYPASS PIPE TO ALLOW NEW CHILLED WATER PUMPS TO
SERVE EXISTING ROOFTOP UNITS AH1 AND AH2 IN 137C SHOULD
EXISTING CHILLED WATER PUMP SERVING THESE UNITS FAIL OR BE
TAKEN OUT OF SERVICE FOR MAINTENANCE.

8 EMERGENCY BYPASS ISOLATION VALVE TO BE NORMALLY CLOSED.
NOTE: VALVE MUST BE MANUALLY OPEN PRIOR TO OPERATING BOTH
PUMPS.

9 EXISTING AIR SEPARATOR TO REMAIN.

10 EXISTING EXPANSION TANK TO REMAIN.

11 EXISTING PIPING TO REMAIN.

12 EXISTING PUMP TO REMAIN.

13 EXISTING CHILLED WATER PUMP SERVING AREA "C" ROOFTOP UNITS AH1
AND AH2 TO REMAIN.

14 PIPING DOWN TO FIRST FLOOR. PROVIDE MANUAL AIR VENT AT PIPE
DROP AND BUTTERFLY VALVE IN VERTICAL PIPE. REFER TO SHEET 137-
MP101.

15 INSTALL TOP OF CHEMICAL POT FEEDER TANK NO MORE THAN 3'-0"
ABOVE FLOOR.

16 PROVIDE ROOM FOR INSULATING FILTER AND PIPING.

17 PROVIDE 5" HIGH CONCRETE BASE.

18 EXTEND AND RECONNECT MAKE UP WATER PIPE TO EXISTING HEATING
HOT WATER MAKE UP WATER ASSEMBLY.

19 PUMP VFD.
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GENERAL NOTES

A REFER TO SHEET 137-M001 FOR LEGEND, ABBREVIATIONS, AND
ADDTIONAL GENERAL NOTES.

B REFER TO STEAM AND HOT WATER SYSTEM SCHEMATICS ON
SHEETS 137-M603 FOR EQUIPMENT PIPING, PIPE SIZES, VALVING AND
ACCESSORIES.

C ALL WORK SHOWN IN LIGHT LINEWEIGHT ON THIS SHEET IS
EXISTING TO REMAIN.

D REFER TO SHEET 137-M301 FOR SECTIONS AND 3D PENTHOUSE
LAYOUT.

NOTES

1 PROVIDE SADDLE SUPPORTS AND ANGLE FRAME AND SUPPORT
HEAT EXCHANGER OFF FLOOR.

2 F & T TRAP ASSEMBLY.  REFER TO DETAIL ON SHEET 137-M504 AND
STEAM SYSTEM SCHEMATIC ON SHEET 137-M603.

3 PROVIDE AN ANGLE FRAME TO SUPPORT PUMP AND PIPING OFF
FLOOR. PUMPS SHALL BE STACKED VERTICALLY. REFER TO HOT
WATER SYSTEM SCHEMATIC ON SHEET 137-M603.

4 MAINTAIN CLEAR AREA FOR CONVERTER TUBE PULL SPACE.

5 NEW DDC CONTROL PANEL. REFER TO SPECIFICATION SECTION
23 09 23 AND SHEET 137-M702 FOR SPECIFIC REQUIREMENTS.

6 EXISTING SHELL & TUBE HEAT EXCHANGER TO REMAIN.

7 REMOVE EXISTING SHELL AND TUBE HEAT EXCHANGER AND
ASSOCIATED PIPING, VALVES, TRAPS, CONTROLS, ETC.

8 REMOVE EXISTING EXPANSION TANK AND ASSOCIATED PIPING, ETC.

9 EXISTING AIR SEPARATOR TO REMAIN.

10 EXISTING EXPANSION TANK TO REMAIN.

11 EXISTING PIPING TO REMAIN.

12 PIPING WORK SHOWN IN THIS AREA SHALL BE COMPLETED PRIOR TO
REMOVAL OF HOT WATER HEATING SYSTEM SERVING AREA C.
HEATING HOT WATER SYSTEM FOR 137B WILL PROVIDE TEMPORARY
CAPACITY FOR 137C WHILE THE HEATING HOT WATER SYSTEM FOR
THIS PROJECT IS INSTALLED. THIS WORK SHALL BE PERFORMED
DURING THE SUMMER. COORDINATE ALL SHUTDOWNS WITH COTR.
REFER TO ISOMETRIC ON THIS SHEET FOR ADDITIONAL DETAIL IN
THIS AREA.

13 REMOVE EXISTING PIPING AND ASSOCIATED VALVES, SUPPORTS, ETC.

14 REMOVE EXISTING PIPING BACK TO THIS POINT AND CAP.

15 REMOVE PIPING BACK TO THIS POINT FOR RECONNECTION IN NEW
WORK.

16 REMOVE EXISTING AIR SEPARATOR AND ASSOCIATED PIPING, ETC.

17 REMOVE EXISTING HEATING HOT WATER PUMP AND ASSOCIATED
PIPING, CONTROLS, ETC.

18 REMOVE EXISTING CHEMICAL POT FEEDER AND ASSOCIATED PIPING,
ETC.

19 EXISTING PUMP TO REMAIN.

20 EXISTING CHILLER TO REMAIN.

21 PIPING DOWN TO FIRST FLOOR. PROVIDE MANUAL AIR VENT AT PIPE
DROP AND BUTTERFLY VALVE IN VERTICAL PIPE. REFER TO SHEET
137-MP101.

22 INSTALL TOP OF CHEMICAL POT FEEDER TANK NO MORE THAN 3'-0"
ABOVE FLOOR.

23 PROVIDE ROOM FOR INSULATING FILTER AND PIPING.

24 EXISTING PIPE DROPS AND CONNECTS TO CHILLER.

25 PROVIDE 5" HIGH CONCRETE BASE.

26 EXTEND AND RECONNECT MAKE UP WATER PIPE TO EXISTING
HEATING HOT WATER MAKE UP WATER ASSEMBLY.

27 CONNECT TO VALVED FLANGES (INSTALLED DURING TEMPORARY
CONNECTION PHASE) TO SERVE EXISTING 137C HEATING HOT WATER
MAINS FROM NEW HEATING HOT WATER SYSTEM.

28 PROVIDE 3" HIGH CONCRETE CURB AROUND PIPING THRU FLOOR.

29 EXISTING CHILLED WATER PUMP SERVING AREA "C" ROOFTOP UNITS
AH1 AND AH2.

30 EMERGENCY BYPASS PIPE TO ALLOW NEW CHILLED WATER PUMPS
TO SERVE EXISTING ROOFTOP UNITS AH1 AND AH2 IN 137C SHOULD
EXISTING CHILLED WATER PUMP SERVING THESE UNITS FAIL OR BE
TAKEN OUT OF SERVICE FOR MAINTENANCE.

31 EMERGENCY BYPASS ISOLATION VALVE TO BE NORMALLY CLOSED.
NOTE: VALVE MUST BE MANUALLY OPENED PRIOR TO OPERATING 
BOTH PUMPS.

32 CONNECT TO EXISTING PIPE CAP.

33 EXISTING PIPE CAP.

34 EXISTING CHEMICAL POT FEEDER TO REMAIN.

35 EXISTING COMPRESSOR UNIT TO REMAIN.

36 REFER TO PUMP DETAIL ON SHEET 137-M503 FOR PUMP VALVING AND
ACCESSORIES.

37 AT COMPLETION OF PROJECT, BYPASS PIPING SHALL REMAIN TO
ALLOW TEMPORARY HEATING BETWEEN 137B AND 137C SYSTEMS.
BYPASS VALVES SHALL BE CLOSED EXCEPT WHEN USED FOR
TEMPORARY HEATING BETWEEN SYSTEMS.

38 SHUT OFF VALVE.

N Scale:  1/4" = 1'-0"

PENTHOUSE - REMOVALS

N Scale:  1/4" = 1'-0"

PENTHOUSE PLAN - NEW WORK

Revisions Date
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 1/4" = 1'-0"
1

WEST PENTHOUSE

 1/4" = 1'-0"
2

EAST PENTHOUSE

NOTES

1 MOUNT UNIT HEATER TO WALL OR STRUCTURE PER
MANUFACTURERS RECOMMENDATIONS.

2 PROVIDE TYPE B FIRE DAMPER AT FLOOR PENETRATION.
REFER TO DETAIL ON SHEET 137-M502. REFER TO SHEET 137-
MH101 FOR DUCT CONTINUATION.

3 PROVIDE TYPE B FIRE DAMPER AT FLOOR PENETRATION.
REFER TO DETAIL ON SHEET 137-M502. REFER TO SHEET 137-
MH102 FOR DUCT CONTINUATION.

4 2.5" CHILLED WATER SUPPLY AND RETURN FROM BELOW.
REFER TO SHEET 137-MP102 FOR CONTINUATION.

5 1.25" HOT WATER SUPPLY AND RETURN FROM BELOW. REFER TO
SHEET 137-MP102 FOR CONTINUATION.

6 OUTSIDE AIR INTAKE LOUVER.

7 RELIEF AIR LOUVER.

8 UNIT SERVICE ACCESS SPACE FOR COIL PULL.

9 UNIT TO BE MOUNTED ON 5" CONCRETE EQUIPMENT PAD PER
DETAIL ON SHEET 137-M504.

10 AUTOMATIC 2-POSITION RELIEF AIR DAMPER. REFER TO
CONTROLS ON SHEET 137-M701.

11 LOUVER BY G.C. APPROXIMATE SIZE LISTED. REFER TO
ARCHITECTURAL PLANS AND ELEVATIONS FOR EXACT SIZE
AND LOCATION.

12 TRANSITION DUCTWORK TO FULL SIZE OF EQUIPMENT
CONNECTION.

13 PROVIDE NEW DDC CONTROL PANEL. REFER TO SHEET 137-M701
AND SPECIFICATION 23 09 23 FOR ADDITIONAL INFORMATION.

14 PROVIDE NEW BUILDING NETWORK AREA CONTROLLER. REFER
TO SPECIFICATION SECTION 23 09 23 FOR ADDITIONAL
INFORMATION.

15 EXTEND FULL SIZE DRAIN PIPE TO FLOOR DRAIN. REFER TO AIR
HANDLING UNIT TRAP DETAIL ON SHEET 137-M503.

16 DUCT MOUNTED SMOKE DETECTOR.

17 2" THICK DOUBLE WALL INSULATED PLENUM CASING.

18 PROVIDE 3" HIGH CONCRETE CURB BELOW PLENUM CASING.

19 18"x60" DOUBLE WALL INSULATED ACCESS DOOR WITH VISION
WINDOW.

20 DUCT FULL SIZE OF EQUIPMENT CONNECTION.

21 PROVIDE FLEXIBLE DUCT CONNECTOR PER DETAIL ON SHEET
137-M501.

22 PROVIDE 3" CONCRETE CURB PER DUCT RISER SUPPORTS
DETAIL ON SHEET 137-M502.

23 PROVIDE DDC DIFFERENTIAL PRESSURE SENSOR BETWEEN THE
CHILLED WATER SUPPLY AND RETURN PIPING AT THIS
LOCATION.

24 PIPE COILS PER DETAILS ON SHEET 137-M503.

25 4" CHILLED WATER SUPPLY AND RETURN FROM BELOW. REFER TO
SHEET 137-MP102 FOR CONTINUATION.

26 2" HOT WATER SUPPLY AND RETURN FROM BELOW. REFER TO
SHEET 137-MP102 FOR CONTINUATION.

27 PROVIDE DDC DIFFERENTIAL PRESSURE SENSOR  BETWEEN THE
HOT WATER SUPPLY AND RETURN PIPING AT THIS LOCATION.

28 PROVIDE MANUAL AIR VENT IN PIPE DROP.

29 PROVIDE 3" HIGH CONCRETE CURB AROUND PIPING THRU FLOOR.

30 CONSTRUCT DUCT IN REMOVABLE SECTIONS.

31 SUPPORT DUCT OFF FLOOR.

Revisions Date

4
WEST PENTHOUSE - SE ISOMETRIC

GENERAL NOTES

A REFER TO SHEET 137-M001 FOR LEGEND, ABBREVIATIONS, AND
ADDTIONAL GENERAL NOTES.

B REFER TO AIR HANDLING UNIT DETAIL ON SHEET 137-M503 FOR
AH-UNIT LAYOUT AND COMPONENTS.

 1/4" = 1'-0"
3

WEST PENTHOUSE SECTION

 1/4" = 1'-0"
5

EAST PENTHOUSE SECTION

6
EAST PENTHOUSE - NW ISOMETRIC
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CONICAL OUTLET

BRANCH DUCT

THERMAL INSULATION
SEE SPECIFICATIONS

THERMAL INSULATION
SEE SPECIFICATIONS

THERMAL INSULATION
SEE SPECIFICATIONS

BRANCH DUCT

NOTES:

1.

2.

3.

4.

5.

6.

7.

RIGID STRAIGHT TERMINAL UNIT INLET LENGTH SHALL BE A
MINIMUM OF 3 TIMES THE DIAMETER OF INLET SO AS TO ACHIEVE
ACCURATE AIRFLOW SENSOR READINGS.

A FLEXIBLE AIR DUCT CONNECTOR IS NOT MANDATORY FOR INLET TO
THIS BOX, BUT ALLOWED TO ACCOMMODATE MINOR OFFSETS. MAXIMUM
LENGTH 3'-0".

PROVIDE DUCT TRANSITION WHERE SCHEDULED DUCT RUNOUT SIZE TO
UNIT IS DIFFERENT THAN TERMINAL UNIT INLET SIZE.

FLEXIBLE AIR DUCT CONNECTORS, WHEN USED FROM TERMINAL UNIT
SUPPLY AIR DUCT TO DIFFUSER, SHALL NOT EXCEED 5'-0".  USE
RIGID ELBOWS FOR CHANGE OF DIRECTION GREATER THAN 45°.

COMPONENT ARRANGEMENT MAY VARY BY MANUFACTURER. PROVIDE
INSULATION W/VAPOR BARRIER FOR CONNECTING DUCT SECTIONS.

PROVIDE SOUND ATTENUATOR IF REQUIRED TO MEET DESIGN ROOM NC.
PROVIDE DUCT TRANSITION BETWEEN TERMINAL UNIT AND SOUND
ATTENUATOR WHERE ATTENUATOR SIZE DIFFERS FROM TERMINAL UNIT
OUTLET SIZE.

DUCT RUNOUT TO DIFFUSERS SHALL BE SAME SIZE AS THE DIFFUSER
NECK SIZE UNLESS OTHERWISE NOTED.

AIR TERMINAL UNIT

(CV OR VAV)

REHEAT COIL

SOUND ATTENUATOR

(NOTE 6)

FLEXIBLE AIR DUCT
CONNECTOR. SEE

DIFFUSER (TYP.)

SEE SPECIFICATIONS FOR CLAMPS

AND SEALANT (TYP.)
SEE NOTE 5 S

E
E

 N
O

T
E

 4

SEE NOTE 2

SEE NOTE 1

NOTE 3

NOTE 7

(TYP.)

MAIN SUPPLY DUCT

REFER TO AIR TERMINAL
UNIT DUCT TAKEOFF DETAIL

AIR SPLIT DUCT TAKE-OFF
PLAN VIEW

BRANCH DUCT TAKE-OFF PLAN VIEW

AIR
FLOW

AIR
FLOW

A
IR

F
L

O
W

SUPPLY REGISTER
OR BRANCH DUCT

TURNING VANES

MAIN
SUPPLY
DUCT

SEE FLOOR PLAN FOR
SPLIT DIMENSION

DAMPER

MANUAL VOLUME
DAMPER

1/4 W OR

4" MIN.

AIR
FLOW

MAIN SUPPLY
DUCT

W

A
IR

F
L

O
W

SQUARE ELBOW SHOWN.
PROVIDE ROUND ELBOW
WHEN SHOWN ON PLANS

MAIN EXHAUST OR RETURN

PLAN VIEW

AIR
FLOW AIR FLOW

W

PROVIDE VOLUME DAMPER
AT EACH BRANCH DUCT

1/4W OR 4" MIN.

BRANCH DUCT

45 DEG.

ROUND FLEXIBLE CONNECTION

RECTANGULAR FLEXIBLE CONNECTION

FLANGED CONNECTION
ON FAN SIDE

WASHER 1-1/2" MIN. TO 3" MAX. INSTALLED.

6" NOMINAL WITH MATERIAL TAUT

FLEXIBLE
MATERIAL AS
SPECIFIED

1"x1/8" DRAW BAND

1"x1/8" BAND IRON

BOLT ON 4" CENTERS

5/16" FLANGE

DUCT

SHEET METAL SCREWS ON

12" CENTERS

RIVET ON 4"
CENTERS

SHEET METAL AS
SPECIFIED FOR
DUCTWORK.

1"x1/8" BAND IRON

BOLT ON 4" CENTERS

1" FLANGE & HEMALTERNATE
POSITION
OF BOLT 1-1/2" POCKET

SLIP

DUCT

SHEET METAL AS
SPECIFIED FOR
DUCTWORK.

 1/2"  1/2" 1-1/2"

1-1/2" MIN. TO 3" MAX. INSTALLED.

6" NOMINAL WITH MATERIAL TAUT
FLANGED
CONNECTION
ON FAN SIDE

WASHER

FLEXIBLE MATERIAL
AS SPECIFIED

DAMPER WHERE

TURNING VANES

STRAP HANGER

251 CFM TO 400 CFM - 10" DIA.
401 CFM TO 700 CFM - 12" DIA.

101 CFM TO 250 CFM - 8" DIA.
100 CFM AND LESS - 6" DIA.

ARE TO BE SIZED AS FOLLOWS:
BRANCH DUCT SIZES, UNLESS NOTED ON PLANS

BRANCH DUCT TAKE-OFF WITH MANUAL DAMPER.1

2

STRAP HANGER

SPIN-IN TAP
FITTING

6" MIN

RETURN/
EXHAUST DUCT

CEILING
CEILING DEVICE

RECTANGULAR
DUCT, NOTE 1

MANUAL
DAMPER

STRAP HANGER

SCHEDULED

SPIN-IN BRANCH TAP FITTING
WITH MANUAL DAMPER

SHEETMETAL PLENUM
SAME SIZE AS  AIR DEVICE

NOTES:

FLEXIBLE AIR DUCT
CONNECTOR. SEE
DETAIL ON THIS SHEET

ROUND DUCT - NOTE 2

NOTES:

1.

2.

3.

4.

ALL VANE ELBOWS SHALL BE CONSTRUCTED AND INSTALLED AS DETAILED BY
SMACNA.

WHEN W1 DOES NOT EQUAL W2, VANE SHALL BE SINGLE THICKNESS VANE TYPE
REGARDLESS OF W DIMENSION.

ALL SINGLE THICKNESS VANES SHALL HAVE A 2" RADIUS, 1 1/2" MAXIMUM
SPACE BETWEEN VANES AND A 3/4" TRAILING EDGE.

WHEN W EQUALS W2 AND W1 IS GREATER THAN 20", VANES SHALL BE DOUBLE
VANE TYPE.

W
2

W1

VANE
VANE

NOTES:

1.

2.

THE INTERIOR SURFACE OF ALL RADIUS ELBOWS SHALL BE MADE ROUND.

ALL STANDARD RADIUS ELBOWS CAN BE SUBSTITUTED WITH SHORT RADIUS
ELBOWS. ALL SHORT RADIUS ELBOWS SHALL HAVE VANES. VANES SHALL BE
CONSTRUCTED, SUPPORTED AND FASTENED AS RECOMMENDED BY SMACNA.

R SHALL

EQUAL

OR BE

GREATER

THAN W.

R SHALL

EQUAL

OR BE

GREATER

THAN

1/3W.

W

R

R

2/3W

1
/3

W R SHALL

EQUAL

OR BE

GREATER

THAN

1/6W.

STANDARD RADIUS OR

LONG RADIUS ELBOW

SHORT RADIUS ELBOW
WITH ONE VANE

SHORT RADIUS ELBOW
WITH TWO VANES

W W

1/2W

1
/3

W

1/6W

R

NOTE:
UNLESS OTHERWISE INDICATED ON PLANS, MAXIMUM ANGLES SHOWN SHALL APPLY.

30
°

M
A
X.

3
0
°

M
A

X
.

E
Q

U
IP

M
E

N
T

AIR
FLOW

AIR
FLOW

TYPICAL DUCTWORK TRANSITION
PLAN OR SIDE VIEWTYPICAL DUCTWORK TRANSITION WITH

EQUIPMENT MOUNTED IN DUCT
PLAN OR SIDE VIEW

15
°

M
A
X.

1
5°

M
A

X
.

1
5
°

1
5
°

M
A

X
.

M
A

X
.

SMACNA FIGURE 4-6.
45° LEED IN

MAIN SUPPLY

PLAN VIEW

FLOW

F
L

O
W

RIGID DUCT TO AIR TERMINAL UNIT.
REFER TO AIR TERMINAL UNIT DUCT
CONNECTION DETAIL FOR CONTINUATION.

FROM STRUCTURE

SAME AS DIFFUSER
INLET: 5'-0" MAX

FLEXIBLE DUCT SIZE

LENGTH.

12"

CEILING

SUPPORT SADDLE

VOLUME DAMPER W/
LOCKING QUAD

SADDLE
SHEET METAL

FOR CHANGE OF
DIRECTION GREATER

USE RIGID ELBOWS

THAN 45°

SEE SPECIFICATIONS FOR CLAMPS

AND SEALANT (TYP.)

TYPICAL
DIFFUSER OR
REGISTER IN
LAY-IN CLG.

RIGID DUCT TO AIR TERMINAL UNIT.
REFER TO AIR TERMINAL UNIT DUCT
CONNECTION DETAIL FOR CONTINUATION

ROUND SHEET METAL
DUCT.

MAIN SUPPLY

"D
"

4
5
°M

A
X

.

PLAN VIEW

THE BRANCH DUCT TAKE-OFF MAY BE USED FOR UP TO 15% OF THE MAIN DUCT CFM ANYTIME,
AND UP TO 40% WHEN THE MAIN DUCT VELOCITY IS 1000 FPM OR LESS. THE AIR SPLIT DUCT
TAKE-OFF SHALL BE USED IN ALL OTHER CASES

MANUAL VOLUME

DETAIL ON THIS SHEET

ALTERNATE SUPPLY DUCT
TAKEOFF - AIR TERMINAL UNITS RETURN OR EXHAUST GRILLE/REGISTER CONNECTIONDUCTWORK TRANSITIONSFLEXIBLE DUCT CONNECTIONS

SUPPLY DUCTWORK TAKE-OFFS

SUPPLY DUCT TAKEOFF - AIR
TERMINAL UNITSDUCTWORK SQUARE VANE ELBOWS

DUCT CONNECTIONS-AIR TERMINAL UNITS FLEXIBLE AIR DUCT CONNECTOR DUCTWORK RADIUS ELBOWS EXHAUST OR RETURN RANCH DUCTWORK
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